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EDITORIAL
Dying neutrophils in ANCA-associated vasculitis:
Good or bad guys?
Antineutrophil cytoplasmic antibodies (ANCA) di- ptotic neutrophils express PR3 on their surface [5]. In
rected to proteinase 3 (PR3-ANCA) or myeloperoxidase addition, ANCA are able to accelerate apoptosis of neu-
(MPO-ANCA) are closely associated with the idiopathic, trophils, a process dependent on the generation of reac-
pauci-immune, necrotizing small-vessel vasculitides. The tive oxygen species [6]. Thus, in an inflammatory envi-
involvement of activated neutrophils in the initial lesions ronment in which neutrophils encounter ANCA, these
and the early in vitro finding that ANCA are able to neutrophils are activated and rapidly acquire an early
further activate primed neutrophils [1] to the production apoptotic phenotype with strong surface expression of
of reactive oxygen radicals and the release of lytic en- PR3. In this issue of Kidney International Kettritz et al
zymes have led to the assumption that ANCA play a evaluate this process of accelerated apoptosis of neutro-
direct role in the pathophysiology of the associated dis- phils and its influence on the interaction between ANCA
eases. It should be stated that, until now, no formal and neutrophils in terms of respiratory burst activity and
evidence has been presented that ANCA have pathoge- damage to the tissues [7]. Using a higher dose of TNF-
netic potential in vivo. Nevertheless, many investigators (10 ng/mL) than usually is used for priming neutrophils
have elaborated on the in vitro neutrophil-activating po- (which is 1 to 2 ng/mL), they observed caspase-3–depen-
tential of ANCA. There is now general agreement that, dent apoptosis within 3 hours accompanied by increased
in order to be activated by ANCA, neutrophils have surface expression of PR3 and MPO. However, these early
to express the target antigens of ANCA on their cell apoptotic neutrophils showed a down-regulated respira-
membrane and need an adhesive state as well, whereas tory burst activity in response to ANCA compared to
additional interaction occurs between the Fc fragments neutrophils stimulated by TNF- in which caspase-3 was
of ANCA and Fc receptors on the neutrophil [2]. Most blocked. Kettritz concluded that TNF- also has a role
studies have used low dosage of tumor necrosis factor- in terminating ANCA-induced neutrophil activation and
(TNF-) (1 to 2 ng/mL) for priming of neutrophils. These suggested that accelerating apoptosis by medical treat-
primed neutrophils show membrane expression of PR3 ment may be helpful in patients with ANCA-associated
and MPO, as a prerequisite for further activation by vasculitis. However, a number of recent observations may
ANCA. How neutrophils become activated by ANCA, lead to a different conclusion. First, Harper et al con-
in particular, which signal transduction pathways are used, firmed the rapid induction of apoptosis of primed neu-
is still a matter of debate [3]. F(ab)2 fragments alone are trophils in the presence of ANCA, but observed that
able to activate neutrophils but Fc interaction certainly these apoptotic neutrophils did not show adequate
contributes to full activation as shown by (almost) inhibi- annexin V binding and were less well phagocytosed by
tion of activation when Fc-receptor blocking antibodies macrophages [6]. Second, the same authors demon-
are used. However, the signal transduction routes con- strated that apoptotic neutrophils expressing PR3 are
nected to Fc-receptor ligation were demonstrated not to opsonized by ANCA and that opsonization results in
be involved in ANCA-mediated neutrophil activation significantly enhanced recognition and uptake by macro-
suggesting that ANCA require other membrane co-fac- phages, probably via Fc-receptor interaction. In contrast
tors for neutrophil activation [4]. So, the exact mecha- to the normally occurring uptake of apoptotic cells by
nisms involved in ANCA-induced activation of neutro- macrophages, which is noninflammatory, Fc-receptor–
phils are, even in vitro, not clear. mediated uptake results in macrophage activation. In-
One may wonder what happens to neutrophils acti- deed, these macrophages produced more interleukin-1
vated in vitro. Activation, both in vivo and in vitro, nor- (IL-1) and IL-8 than macrophages taking up apoptotic
mally results in induction of apoptosis, and apoptotic neutrophils in the presence of normal immunoglobulin
cells are taken up and cleared by macrophages in a non- IgG [8]. Inflammatory uptake of ANCA-opsonized neu-
inflammatory way. Several groups have shown that apo- trophils by macrophages has also been shown by others
[9]. The same mechanism is operative in the presence
of antiphospholipid antibodies, which can bind to phos-Key words: tumor necrosis factor-, reactive oxygen radicals, opsoniza-
tion, apoptotic cells, ANCA, vasculitis. phatidylserine externalized on early apoptotic cells [10].
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